Small unruptured aneurysms are thought to have a low risk of rupture, but the management of such lesions is still controversial. A 73-year-old man with a small anterior communication artery aneurysm, 4 mm in diameter, while on follow-up, developed an aneurysmal subarachnoid hemorrhage 2 weeks after the detection of a newly emerged bleb on the surface of the aneurysm. In conclusion, the formation of a bleb should be considered as a warning sign of an impending rupture, and treatment should be provided even for patients with small aneurysms.
INTRODUCTION
Rupture of intracranial aneurysms causes aneurysmal subarachnoid hemorrhage (aSAH), resulting in high mortality and morbidity rates [1] . Due to the risk of complications, however, indications for treatment of unruptured intracranial aneurysms (UIAs) need to be carefully considered [2] . Some specialists state that UIAs require surgical treatment, regardless of their size or risk factors for rupture, as long as surgery is technically possible. Others, in contrast, assert that patients with a single UIA smaller than 5 mm in size, because of their very low rupture rate, should undergo observation [3] . Various risks of rupture, such as aneurysm size, location, shape, growth and ethnic factors, had been reported [3] [4] [5] [6] , but the indication for surgical treatment of UIAs is still debatable.
Here we report a case of a ruptured anterior communicating artery aneurysm, which was initially small in size, but later showed de novo bleb formation preceeding rupture.
CASE REPORT
A 73-year-old man was diagnosed with a UIA of the anterior communicating artery (A-com), and had been followed up for 2 years at the outpatient department of the Institution. Computed tomography angiography (CTA) revealed an A-com UIA with a height of 2.7 mm and width of 2.1 mm (Fig. 1, upper-left) . During the follow-up using magnetic resonance angiography (MRA), the UIA was considered to be stable (Fig. 1 , upper-middle and right). Two years after the initial diagnosis, MRA demonstrated an irregular shape of the aneurysm (Fig. 1 , lower-left), and further CTA examination revealed a newly emerged bleb on its surface ( Fig. 1 , lower-middle).
We considered the emergence of the bleb as a risk for early rupture, and planned the surgery. However, 2 weeks after the examination, while the patient was waiting for admission, he developed a sudden headache and was transported to our hospital. Computed tomograms taken on admission showed subarachnoid hemorrhage ( Fig. 1 , lower-right), and surgery was performed the same day. Surgical findings showed that the bleb was the rupture point. Postsurgical recovery was uneventful, but higher brain dysfunction remained.
DISCUSSION
The management of incidental small UIAs is controversial and many factors need to be considered in the decision-making process. We have already reported that even small aneurysms require treatment in certain cases [7] . Our case, in which rupture of the aneurysm occurred after the detection of the de novo bleb, suggests that bleb formation should be considered as a warning sing of an impending rupture.
Various studies have reported that size and location of the UIA are considered as risk factors of aneurysm rupture [3, 6] . Irregular aneurysm shape was also shown to be an independent risk factor [4, 6] . Even if the presence or development of a bleb in a UIA was suspected to carry risk of rupture [3, 4] , the risk of a newly emerged bleb itself with subsequent aSAH, as in our case, has not been reported. Recent studies have shown some other factors pertaining to risk of UIA rupture. Inoue and colleagues reported that the annual rupture risk of growing UIAs was higher than that of nongrowing UIAs (18.5%) [8] .
Other previous study demonstrated that the period of UIA growth carried a high rupture risk during conservative followup with CTA. Additionally, Sato and Yoshimoto [9] brought to light a discrepancy between etiologic data and clinical practice, showing that while small aneurysms theoretically carry a very low risk of rupture, small ruptured aneurysms are commonly observed. The authors suggested the presence of a 'high-risk period' after the formation of an intracranial aneurysm [9] . Taking the findings of these reports together, the 'high-risk period' seems to be the period after the formation of an aneurysm and during its growth. However, it is yet to be established whether growth or de novo bleb formation of UIAs contributes more to aneurysm rupture. In our case, the rupture occurred 2 weeks after the detection of the de novo bleb; therefore, we suggest that bleb formation in a UIA may also signal the beginning of a 'high-risk period' for subsequent rupture.
According to the American Heart Association/American Stroke Association guidelines, several factors, including patient age and aneurysm location and size, should be taken into account when considering surgical clipping as the mode of treatment for UIA. Although small UIAs are reported to carry low risk of rupture [3, 6] , the majority of patients with aSAHs have aneurysms with a diameter of <10 mm [10] . This suggests the necessity of treatment for small but high-risk UIAs, ergo it is necessary to determine authentic risk factors for treatment indication.
In a previous report we suggested the importance of appropriate timing for treatment of small asymptomatic UIAs from the viewpoint of functional recovery [7] . Preventive surgery might be considered in selected young patients in cases of certain 'higher-risk' aneurysm locations, expanding aneurysms, or in patients with a family history of aneurysmal hemorrhage, as well as in those who cannot continue their normal lives knowing that they harbor a UIA. We suggest that aneurysms with a de novo bleb formation should also be included in this list. Indication for treatment of small aneurysms is still a difficult issue, but bleb formation could contribute to the treatment decision-making process.
In conclusion, we should consider multiple factors to assess the risk of UIA rupture, since prophylactic treatment has nonnegligible complications. The formation of a de novo bleb in a UIA could be a predictor of early rupture; hence, treatment should be considered following bleb formation in small UIAs.
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